The interaction between arrhythmia episodes and certain lifestyle factors such as obesity and alcohol is well established.
CAFFEINE PHARMACOLOGY. Caffeine is the primary constituent in coffee (1 cup of coffee contains w95 mg of caffeine) and is also found in tea, soft drinks, and EDs (Table 1) .
It acts as a methylxanthine alkaloid and central nervous system stimulant. Caffeine's half-life is 5.7 h, with nearly 100% bioavailability, and maximum concentrations are reached within 1 h of consumption (6) .
Caffeine has a range of effects on sympathetic activation, intracellular calcium trafficking, adenosine receptors, and is an antioxidant. Caffeine increases the sinus rate by sympathomimetic effects mediated by phosphodiesterase inhibition and a rise in cytosolic calcium concentration by blocking calcium reuptake into the sarcoplasmic reticulum (Central Illustration) (7) . An increase in intracellular calcium has the potential to induce atrial arrhythmia by enhancing automaticity of atrial pacemaker cells and after depolarization-induced triggered activity (8) . A dose of 250 mg of caffeine (3 cups of coffee) acutely increases norepinephrine and epinephrine by 75% and 207%, respectively (9) . At very high doses, caffeine may be proarrhythmic. In a murine study, the administration of 15 mg/kg per min caffeine resulted in sympathetic over-activation, with sinus tachycardia and ventricular ectopy culminating in ventricular fibrillation (VF) in all rats. Effects were partially reversed by administration of beta-blockers (10) .
Proposed antiarrhythmic properties of caffeine may be mediated in part by nonselective inhibition of adenosine A 1 and A 2A receptors (11) . Adenosine shortens atrial refractoriness and may trigger atrial fibrillation during acute administration (12) .
In addition, caffeine and the polyphenols found in coffee have antioxidant properties that may bind reactive oxidant species responsible for adverse atrial remodelling and atrial fibrillation (AF) (13) . In fact, coffee has a higher level of antioxidant activity (292 to 948 min) than black tea (67 to 277 min) or herbal tea (6 to 78 min), on the basis of a cup serving (14) . As such there are putative mechanisms by which caffeine may enhance or reduce arrhythmogenesis.
COFFEE AND ATRIAL ARRHYTHMIA. Experimentand population-based studies have sought to determine the impact of caffeine on heart rhythm disorders. In a canine model, an intravenous injection of 1 to 5 mg/kg of caffeine unexpectedly reduced AF inducibility (15) . In a human study, Lemery et al. (16) administered 5 mg/kg caffeine over 57 AE 13 min before electrophysiology study in patients with supraventricular tachycardia (SVT) and were unable to demonstrate an effect on atrial or ventricular refractory periods or the inducibility of SVT. Dobmeyer et al. (17) also failed to show short-term effects on interatrial and intra-atrial conduction in humans. In a community-based cohort of 1,388 participants undergoing 24-h Holter monitoring, Dixit et al. (18) failed to demonstrate any association between higher caffeine intake and atrial or ventricular premature beats. Single high-dose caffeine (400 mg) did not affect electrocardiographic P-wave duration or Pwave dispersion in healthy volunteers (19 Voskoboinik et al.
Caffeine and Arrhythmias (34), with a potentially attenuated risk of coronary heart disease, heart failure, and stroke.
A summary of major human studies examining coffee consumption and VAs is presented in Table 3 . There have been increasing numbers of case reports relating to the temporal association between EDs and arrhythmias, including young patients without structural heart disease presenting with AF, SVT, VT, and VF shortly after consuming these beverages (46 Voskoboinik et al.
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